An analysis of the first 100 consecutive cases of mitral stenosis treated by commissurotomy is presented. Frank hemoptysis was noted in 25 individuals and systemic arterial emboli in 22 others; no recurrence of these complications was found one to three and one-half years after surgery. "Pure" mitral stenosis was present in 64, and an associated insufficiency in 27; in nine others there was an associated aortic insufficiency.. A sinus rhythm changed to auricular fibrillation after surgery in 15; in nine the change was permanent. In one instance auricular fibrillation changed to sinus rhythm postoperatively. A rough correlation was found between the extremes of pulmonary artery systolic pressure and the clinical, roentgen and electrocardiographic findings Calcium was found in the mitral valves in 52 patients and did not, per se, predicate a poor functional result. No instance of rheumatic fever occurred postoperatively, even though 14 of 78 biopsied auricular appendages indicated rheumatic infection. Functional improvement occurred in 78 patients, and there were nine unimproved. There were 11 deaths due to surgery and two who died during this three-year follow-up from intercurrent infection.
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F OR CENTURIES the therapeutic problems of heart disease both valvular and myocardial have been entirely in the province of the internist. With the recent development of intracardiac surgical procedures a major adjunct in the treatment of mitral stenosis has become available. Lest one be tempted to suspect that the surgical approach to the problem of mitral stenosis has been entirely the concept of the surgeon one has only to recall that an internist, Brunton,' in 1902 , was the first to propose direct surgical reconstruction of the valve. Forty-six years elapsed before the proper and successful application of Brunton's principle was consummated in 1948. 3 The purpose of this publication is to present
Presented at the Twenty-fourth Scientific Session of the American Heart Association, June 8, 1951, Atlantic City, N. J. 321 complete data pertaining to our first 100 consecutive commissurotomies for mitral stenosis. Previous communications4-' have reviewed the painstaking and at times fruitless efforts of many investigators. 8-"5 These reports have also detailed the pathologic and physiologic considerations of the valvular deformity, and the technical aspects of its surgical correction have been outlined before this association. '-7 It is, therefore, sufficient to state here that mitral commissurotomy is a procedure in which the individual anatomic leaflets of the stenotic mitral valve are surgically separated ( fig. 1 42 cases, the thrombi in the left side of the heart were situated on the main atrial wall, in the auricular appendage and on the main atrial wall together, or in the left ventricle.
There have been no recurrent embolic episodes in any of these 22 cases (longest three years). It has been previously emphasized that ligation of the base of the left auricular appendage was responsible for this result. However, relief of stasis in the left atrium may be a major factor in preventing these recurrences. Status Upon Admission (table 1) In the initial phase of this surgical program every attempt was made to select cases of relatively "pure" mitral stenosis to insure a proper base line for evaluation of the surgically Eighteen patients presented themselves in various stages of congestive heart failure although others were known to have been in this state prior to admission. Failure was controlled before surgery in all but four in whom failure had existed for many years. With the exception of minimal evidences these too eventually responded. The period of medical preparation of patients in this status was more prolonged, and in several instances six weeks or more were required. Some of the more dramatic results were achieved in this group after a prolonged period of convalescence.
The importance of hypertension of the pulmonary circulation in the natural history of mitral stenosis has been appreciated for many years. Such classic symptoms as dyspnea, orthopnea and hemoptysis have been thought to be indications of increased pressure in the pulmonary vascular bed. The roentgenologist and pathologist have supported the clinician's opinion of the importance of pulmonary hypertension by describing hypertrophy of the right ventricle, marked enlargement of the left atrium and pulmonary artery, and sclerotic changes in the large and small pulmonary arteries.
In patients with mitral stenosis, right heart catheterizations have recorded high systolic pressures in the right ventricle.20 Borden and co-workers2' found a rough correlation between the degree of pulmonary artery hypertension and the clinical manifestations. Comparable findings and correlations were observed in 72 of our 100 patients, in whom catheterization of the right heart was done. The upper limits of the pulmonary artery pressure found in this laboratory in normal subjects is 30/10 mm. Hg. As might be expected the higher the pressure in the pulmonary artery the closer the correlation with the clinical and roentgen findings. Right axis deviation (plus 90 degrees or more) was observed in 77 patients, most of whom had pressures of 50 mm. Hg systolic or greater. However, no exact correlation between the pulmonary arterial pressure and the degree of the axis shift could be made.
The prediction of the x-ray and electrocardiographic findings can usually be made more precisely from the physical examination and a history indicative of sustained pulmonary hypertension, than from the pulmonary artery pressure per se. 1. The size of the valve orifice as estimated by the tip of the exploring index finger in 72 of the cases was approximately 0.5 cm. in diameter or, in more readily appreciated terms, the size of the head of a paper match stick ( fig. 3) . The cusp margins were thickened, and fibrotic with fixation of the periorificial ring. Nevertheless, just enough pliability remained so that no regurgitant jet of blood could be detected with ventricular systole. In the remaining 28, the orifice was somewhat larger, being 0.5 cm. to 1.5 cm. (one to three match heads) and in 14 of these a distinct regurgitant jet could be appreciated.
In contrast to the firmer cusp margins the thickened valve leaflets proper are considerably more flexible. Thus, the "mitral megaphone" ( fig. 2a) (table 3) 1. Chest Pain. (a) The usual thoracotomy pain, intercostal in type, is to be expected and was experienced by all patients. Its duration is usually for 10 days and is relieved by sedatives. (b) Pleuropericardial pain may be a striking sequel to this surgery and is much more severe and persistent than that experienced by the average thoracic surgical patient. It occurs in about 30 per cent of cases and most frequently during the second postoperative week.
However, it may occur sporadically and recurrently at any time during the ensuing six months. The pain is typical of that seen in acute pericarditis and similarly is aggravated by swallowing and change of position. The usual location of the pain is the lower substernal area either localized or radiating to the neck or back, or it may begin posteriorly. In approximately 5 per cent of these a small pleural effusion develops.
The importance of this pain lies in the fact of its persistence, severity, unpredictability and its lack of response to salicylates, antibiotics, and ordinary doses of narcotics. In one extreme instance this distress persisted daily for three months and precipitated right heart failure. Although this morbidity was unusually long the patient has now been symptom free for two and one-half years and has returned to normal activity. An attempt has been made to anticipate the probable onset of this complication by investigating the patient's rheumatic state prior to surgery. Unfortunately we are unable to predict with any certainty such a complication, either from the history, physical examination or laboratory studies.
2. Pericardial Effusion. There were seven instances in which pericardial aspiration seemed desirable. This type of effusion is not associated with the usual signs and symptoms of cardiac tamponade. The exhibition of undue anxiety associated with a feeling of strangling and oppression should arouse suspicion. The apical rate may be normal or slightly elevated; slight orthopnea and hyperpnea may develop with profuse perspiration and as a rule the systolic blood pressure is lowered. The jugular veins infrequently are distended. Although the physical findings are not typical for effusion, pericardiocentesis will yield 3 to 6 ounces of serosanguineous fluid often containing clotted blood. Even as the fluid is withdrawn the patient experiences subjective relief. Repeated aspiration has not been necessary.
3. Arrhythmias. Auricular fibrillation developed postoperatively within the first four days in 15 individuals who had been in sinus rhythm prior to surgery. Six were transient and returned to a sinus mechanism without the use of quinidine, and nine became permanent.
One instance of auricular fibrillation reverted to sinus rhythm after surgery and remained so for seven months, when the patient died of streptococcal pneumonia with septicemia. 4 The mitral diastolic rumble was usually greatly diminished in intensity and during the first 7 to 10 days may be inaudible. Less frequently, one may note an increase in the intensity of the diastolic rumble, probably due to increase in the rate of blood flow after commissurotomy.
In almost all of the cases a mitral systolic murmur was produced. Its usual intensity may be graded as I to II and this murmur usually persists. It is felt that as a rule this murmur does not represent a significant degree of insufficiency.
The sharp and accentuated mitral first sound usually remains unchanged in quality even though the diastolic rumble may disappear. which accurate and definitive incision in the commissures can more readily be controlled. A glance at figure 7 will reveal that our greatest mortality came at a time when the surgical technic was being developed. Certain of these deaths might have been obviated with our present experience. There were four additional deaths for which surgery cannot be indicted. In two the selection of the cases was obviously poor since there was a marked degree of associated mitral In two, hemorrhage occurred from the appendage-one 24 hours after surgery and the other during an ill-advised attempt to remove an adherent thrombus. One case remained in shock with peripheral vascular collapse for four days, cause unknown. In the remaining six cases surgically produced severe mitral insufficiency caused death, which occurred either in the operating room or within the first postoperative month. Most of these were occasioned by the use of finger dilatation, the line of valvular separation occurring either in the wrong place or extending too far. For this reason we have always preferred the use of a specially devised guillotine knife ( fig. 1) 
